Introduction
T obacco use is the leading cause of premature death and disability and the largest threat to public health in Europe. 1, 2 Each year, more than 700 000 Europeans die from tobacco-related illness. 2 The World Health Organization's (WHO) European region has one of the highest proportions of death attributable to tobacco, with an estimated 16% of all deaths among adults over 30 years of age due to tobacco use. 1 Despite the decline in the prevalence of tobacco use, more than 125 million Europeans (26% of the population) continue to smoke, representing the highest rate of tobacco use among all the WHO regions. 3 Moreover, tobacco use imposes a huge economic burden on the European health care systems, with the direct health care costs alone estimated to be 100 billion Euros. 4, 5 There is overwhelming evidence attesting to the health and economic benefits of smoking cessation. 6 Quitting smoking reduces the excess risk of smoking-related coronary heart disease, for example, by approximately 50% within 1 year, and to normal levels within 5 years. 7 Smoking cessation is highly cost-effective with the cost per life-year saved estimated to be between ?1500 and ?3000. 8, 9 Tobacco use is also a priority among young European due to the fact that 94% of smokers start smoking before the age of 25 years and quitting smoking as early in life substantially reduces future disease risk. 10 General practices have been identified as important settings for the delivery of smoking cessation treatment. 1, 4, 11, 12 The WHO 1 and the European Network For Smoking and Tobacco Prevention 13 have called for tobacco dependence to be a clinical priority of all health professionals. 1, 13 The 5A's of smoking cessation are an internationally recognized evidence-based schema to guide interventions with tobacco users in all clinical settings including primary care. 13, 14 The 5 As include: 'ask' patients about smoking status; provide brief quit smoking 'advice'; 'assess' readiness to quit smoking; 'assist' patients with making a quit attempt using behavioral techniques and pharmacotherapies; and, 'arrange' follow-up support throughout the quitting process. Internationally, and in Europe, a practice gap in rates of 5 As delivery in clinical settings has been documented. [15] [16] [17] Greece has one of the highest rates of tobacco use among members of the European Union, estimated at 38% of the adult population. 3 Little is known about the characteristics of tobacco users and current rates of tobacco treatment delivery in primary care settings in Greece. As a consequence, this study sought to examine the characteristics of tobacco users visiting general practitioners (GPs) in Crete, Greece and to document the rates of tobacco treatment delivery. We also examined patient-, GP-and clinic-level predictors of tobacco treatment delivery.
Crete project (http://titan.uoc.gr/index_en.html) is to create a network of GPs trained in evidence-based smoking cessation treatments. Data collection took place in Crete, Greece between May 2015 and June 2016. GPs were surveyed and a cross-sectional sample of their patients was screened for current tobacco use. All current tobacco users were asked to complete a survey following their clinic appointment. The survey documented the characteristics of tobacco users and assessed rates at which their GPs delivered tobacco treatment during the patient's same day medical appointment (index visit) and during the previous 12-month period. The study received ethics approval from the University Hospital of Heraklion Ethics Board (ref# 18078).
Procedures
During recruitment, all GPs located in the regions of Heraklion and Rethymnon in Crete, Greece were invited to participate in the study by email. To be eligible for the study GPs need to be: currently working in Primary Health Care practice in the geographic recruitment area. Twenty-five of twenty-six eligible GPs agreed to participate (response rate 96.2%). A follow-up telephone call was made by a member of the project team to confirm interest in participation. Informed consent was obtained from all participating GPs. GPs completed a questionnaire to document demographic characteristics including: age, gender, number of years practicing medicine, previous cessation training and personal smoking status. A standardized description of clinic characteristics was assembled; it included details of practice size, geography, payment methods and use of an electronic medical record.
Within all participating GP's offices, consecutive patients (n = 2261) were screened for eligibility using a brief written survey administered in the waiting room of the practice upon arrival for their appointment. Eligibility criteria included: being 18-years of age or older; a current tobacco user (!1 cigarette per day on most days of the week); attending clinic for a non-urgent medical visit; and, ability to understand Greek. Eligible patients who agreed to participate in the study provided informed consent (n = 840, response rate 97.7%) and were asked to complete a brief survey following their medical appointment.
The patient survey collected demographic variables (age, sex, ethnicity, years of formal education, occupation, income and postal code), a brief medical history and smoking related variables. The presence of any smoking-related illness was documented including heart disease, stroke, chronic obstructive pulmonary disease and cancer. A validated Greek version of the four-item Patient Health Questionnaire (PHQ), a tool used by health care professionals for diagnosing mental health disorders was administered. 18, 19 The two-item Heaviness of Smoking Index (HSI) was used to assess the degree of nicotine dependence. 20, 21 The HSI score ranges from 0 to 6 with higher HSI scores reflecting greater nicotine dependence. Smoking history was assessed by documenting the number of years a participant had been smoking. The number of previous quit attempts (lasting 24-h or longer) in the past year was also documented.
Consistent with previous research, performance in the delivery of each of the 4 A's (ask, advise, assist, arrange) was assessed using an exit survey. 22 The survey instructed participants to respond either 'yes', 'no' or 'don't know' when asked whether their GP asked them about their smoking status (ask); advised them to quit smoking (advise); provided assistance with quitting (assist); or arranged follow-up support (arrange). For 'assist,' we further examined the type of assistance provided including whether or not the GP: prescribed pharmacotherapy, provided self-help materials; or set a quit date. Participants were asked to respond regarding their receipt of those interventions during that day's clinic appointment (i.e. the index appointment) as well as at any time in the previous 12-months. We chose not to measure rates at which providers assessed readiness to quit smoking in the present study. A research assistant coordinated all screening and data collection activities in clinic waiting rooms. For patients unable to read/write the research assistant completed the survey by interview.
The Consolidated Standards of Reporting Trials flow diagram for the study is presented as Supplementary figure S1.
Statistical analysis
Descriptive statistics assessed GP characteristics, patient characteristics and rates of delivery of the 4 A's. Given the clustered nature of data collection, each participating patient was linked to their GP. Multi-level modeling was used to account for provider-level clustering. 23 An intra-class correlation coefficient (ICC) was calculated to describe the variation among GPs in rates of 4 A's delivery and significance was assessed. The ICC ranges from 0 to 1 with higher scores indicating larger variation among providers in rates of 4 A's delivery. 23 In order to understand the patient-level, GP-level, and clinic-level factors associated with each outcome, separate multi-level logistic regression analyzes were completed. A block approach was used to examine the factors from each of the three levels that were associated with each outcome in a separate logistic regression model. Variables from each level that were significantly associated with each outcome at P < 0.1 were included in a final model; only variables that were significantly associated with each outcome at P < 0.05 were retained in the final model. Results were reported as adjusted odds ratios (AOR) and 95% confidence intervals (CI). SAS 9.4 was used to conduct multi-level modeling.
Results
The majority of GPs were under the age of 50-years (95.8%) and practicing in rural settings. Twenty-five percent of GPs reported current personal tobacco use while less than thirty-five percent of them reported they had the necessary skills to support their patients with quitting. Supplementary table S1 presents data on characteristics of providers.
The prevalence of tobacco use among the patients was estimated at 38%, their mean age was 48.0 (SD 14.5) years, and 57.6% were male (table 1). The majority of tobacco users had smoked for more than 20-years (67.4%) and reported high rates of daily tobacco consumption (mean 21.1 SD AE 11.9). Overall, 65.4% of participants reported smoking within the first 30-min of waking while 58% of them were thinking of quitting in the next 6-months. Less than 40% of those surveyed reported making a quit attempt in the previous year. The majority of respondents reported low self-efficacy with quitting while 71.0% of tobacco users rated their GP's advice to quit as important or very important.
Rates of 4 A's delivery
At the index visit 50.3% of patient reported receiving advice to quit smoking from their GP however, only 11.1% of patients reported receiving assistance with smoking cessation. A similar pattern was documented for the previous 12-months. Discussing and prescribing quit smoking medications and the provision of self-help material occurred infrequently at both the index visit and during the previous 12-months (table 2) . ICCs indicate substantial interprovider variability for 'ask', 'advice' and 'assist' (table 3) . ICCs for the specific forms of assistance (i.e. self-materials, prescribe pharmacotherapy) and arrange were non-significant. Figure 1 provides a visual depiction of rates of 4 A's delivery by GP.
Predictors of 4 A's delivery
The final model of the multi-level analysis examining predictors of 4 A's delivery is presented as table 3. Male GPs were significantly more likely to 'advise' patients about the health hazards of smoking and the value of cessation (AOR 2.88; 95% CI 1.06, 7.86; P < 0.05).
No other GP level variables were found to be significant in predicting 4 A's delivery. 'Asking' about tobacco use occurred more frequently among patient with smoking related illness (AOR 2.07; 95% CI 1.27, 3.37; P < 0.01). 'Advice' regarding the health hazards of smoking was more likely to be delivered to patients with grade school education, a smoking-related illness (AOR 2.05; 95% CI 1.29, 3.27; P < 0.01), a positive screen for anxiety/depression (AOR 1.83; 95% CI 1.04, 3.23; P < 0.05) and who were seen in clinic for a medical examination or prescription. 'Assistance' with quitting was more frequently delivered to patients with a positive screen for anxiety or depression (AOR 4.67; 95% CI 2.23, 9.75; P < 00.1). Additionally a significant (P < 0.01) trend across age groups was seen in rates at which 'advise' was delivered; tobacco users of increasing age were advised to quit more frequently than younger patients. 'Arranging' follow-up was significantly more likely to occur among patients who smoked more than 25 cigarettes per day (AOR 6.51; 95% CI 1.09, 38.85; P < 0.05) and who smoked their first cigarettes 30 mins or more after waking in the morning.
Discussion
Study main results and highlights from the literature To our knowledge, this is the first study to report on the characteristics of tobacco users and rates of tobacco treatment delivery in primary care in Greece. Our study reveals a very high prevalence (38%) of smoking among patients seen in primary care. Tobacco users who participated in the present study reported high levels of readiness to quit, rated quitting as being of personal importance and identified their GP's advice to quit as an important source of influence. All of our findings highlight the opportunity to intervene more effectively with tobacco users identified in primary care settings.
Although, there is strong evidence, [11] [12] [13] [14] to support the primary care setting as a key environment for providing smoking cessation and a framework exists to integrate smoking cessation treatment into daily clinical practice, our study documented that a large proportion of tobacco users did not receive 'advice' to quit from their primary health care GPs in the previous year. Moreover, while 'advice' to quit is delivered to approximately 58.3% of all tobacco users, less than 15.7% received any type of 'assistance' with quitting in the last year. 13, 14, 24 Our study adds to a large body of existing international surveys which have documented a similar practice gap in the rates of tobacco treatment delivery in primary care settings. [14] [15] [16] Among the GPs sampled there was significant variability in the rates at which 'ask' and 'advise' was delivered. Providers in this study can be classified in three categories according to the rates of 'ask' and 'advise': high performers (>80% of patients received 'ask' and 'advice'), moderate performers (40-70%) and low performers (<30%). The source of this variation and approaches to supporting low and moderate performing GPs with increasing rates of tobacco treatment delivery are important topics for future research. a: Self-Reported heart disease, stroke, heart failure/cancer/chronic obstructive pulmonary disease (COPD)? (1 = yes, 0 = no). b: PHQ-4 for depression. c: PHQ-4 for anxiety. d: Which of the following best describes your feelings about smoking right now? (Responses: 1 = ready to quit in next 30 days, 0= ready to quit in next 6-months or not ready to quit). e: On a scale of 1-10 how confident are you that you would be able to quit smoking at this time? (1 = not at all confident, 10 = extremely confident). f: On a scale of 1-10 how important is it to you to quit smoking at this time? (Response: 1 = not at all important, 10 = extremely important. ICC: intra-class correlation coefficient, describes variation in tobacco treatment among providers sampled and is measured on a scale from 0 to 1, with a value close to 0 indicating the clusters were all similar. Intra-Provider ICC = provider variance/total variance. P values: reports on significance level of the GP-level variation observed.
The profile of tobacco users identified in our study suggests a large proportion of patients are highly addicted, have high daily tobacco consumption rates, have other smokers in their home and report low levels of self-efficacy-all of which are factors known to be associated with difficulty with cessation. 25, 26 The reported rate of cigarette consumption in our study was 21.1 cigarettes per day, significantly higher than the European average (14.4 cigarettes/day) and slightly higher than population rates reported for Greece in the most recent Eurobarometer survey. 3, 27 These patients are more likely to benefit from formalized cessation assistance provided by trained clinicians employing evidence-based therapies such as pharmacotherapy and counseling. Importantly, more than half of participants in our study reported their readiness to quit smoking in the near future. This finding is similar to data from other studies. 50%   60%   70%   80%   90%   100%   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24 European tobacco treatment guidelines have called for tobacco addiction to be given the same attention by clinicians as other chronic diseases and chronic disease risk factors such as hypertension, diabetes and cholesterol management. 13 These diseases are screened for regularly and treated aggressively using a combination of counseling and pharmacotherapy. Tobacco use has been described as unique in its prevalence, lethality and neglect.
28,29
14 It has not been given the same attention as other chronic diseases or risk factors by primary care clinicians. Lack of training in evidence-based tobacco treatment during undergraduate and post-graduate medical training, low levels of self-efficacy, work load, time pressure, as well as patient resistance are some of the most important factors which are known to limit the adoption of tobacco treatment by GPs.
14,30-32 Countries experiencing fiscal constraints have been found to report lower rates of smoking cessation advice. 22 A prime opportunity for intervention is to transform clinicians' knowledge and attitudes about the importance of addressing tobacco use and the important role they play in increasing their patient's motivation to quit smoking. Training in evidence-based tobacco treatment has been shown to increase rates of tobacco treatment. 11, 33 In our study, only approximately one third of GPs had received training in smoking cessation in the past, highlighting the opportunity to enhance training in evidence-based tobacco treatment. Strong evidence demonstrates that multi-component interventions combining training and other physician and patient-level intervention strategies are the most effective method for increasing GP performance in the delivery of smoking cessation treatment and improving cessation rates among patients. 11 These cost-effective interventions are particularly important for a country affected by economic challenges.
Our study documented that several patient-level factors were associated with the frequency of 4 A's delivery. Overall tobacco treatment advice is more frequently delivered to patients perceived to be at increased risk (i.e. have a smoking related illness), who suffer from anxiety or depression and who are older. Similar patterns have been previously reported. 34, 35 Interestingly, individuals with grade school education or less were more likely to be advised to quit; a pattern also previously documented. 16, 30 The rates of 4 A's treatment were higher at appointments for medical examinations; these appointments may be longer in duration and thus provide more opportunity to discuss prevention, however, there is evidence to show that tobacco users are open to receiving advice to quit at other types of medical appointments in particular those during which acute symptoms are being experienced. 16 Importantly, clinical practice guidelines emphasize that tobacco treatment be delivered to all patients who smoke and not a sub-population of smokers or during specific visits. 13, 14 There is strong evidence to show that quitting at a younger age increases life expectancy dramatically.
10,36

Strengths and limitations
One quarter of GPs sampled were tobacco users themselves. It is known that a physician's personal tobacco use decreases the likelihood of tobacco treatment for patients in their practice. 37 Previous reports have identified tobacco use among clinicians in Greece and other European countries to be similar to that of the general population. 38, 39 While our study did not find personal smoking cessation status was significantly associated with rates of tobacco treatment delivery this may be due to our sample size. Consideration should be given to supporting clinicians with quitting as a strategy for increasing rates of tobacco treatment delivery in their practice.
We had very high rates of participation among GPs and their patients, a factor that we attribute to the high regard given to University-based medical research in Greece. Limitations of our study should also be considered. It is unclear how GPs s sampled in our study are representative of those practicing in other parts of Greece and Europe. Our primary care providers were relatively young (<50-years), and primarily working in publically funded clinics (vs. private practice) in rural settings. Most providers were affiliated with the university practice based research network located on the island of Crete. The generalizability of our findings to the rest of Greece and/or southern Europe requires further investigation. It is also possible that an observation bias may have resulted in clinicians more consistently delivering tobacco treatment during the data collection period, resulting in higher rates of 4 A's delivery being documented than normal. While patient-reported rates of 4 A's delivery have been shown to be more accurate than physician selfreport it is also possible that there may be some recall bias or over reporting by patients. 40 In the present study, we reported on 4 of the 5 As strategies. We did not enquire about the 'assess' strategy.
Conclusions
This study has identified an important practice gap in the delivery of evidence-based smoking cessation treatments in primary care in Greece. Increasing the rates of 5 As tobacco treatment in primary care is an important target for quality improvement. Future research could examine the efficacy of training and practice-level interventions tailored to the unique profile of tobacco users and primary care providers in the Mediterranean and Eastern Europe and strategies for motivating patient not ready to quit, as well as cessation among health care providers.
Key points
This is the first study to report on the characteristics of tobacco users and rates of tobacco treatment delivery in primary care practice settings in Greece. Our findings revealed a very high prevalence of smoking among patients identified in the primary care settings sampled as well as high rates of daily tobacco use and nicotine addiction. While approximately half of all tobacco users received advice to quit, assistance with quitting was infrequent. This study has identified an important practice gap in the delivery of evidence-based smoking cessation treatments in primary care practices in Greece. Increasing the rates of 5As tobacco treatment in primary care settings is an important target for quality improvement.
